, H = 0.9992 and 1.0002 for the centers of LSMO and DSO peaks (0.1% difference), respectively. So we can obtain that a = 3.948 Å for the LSMO film. In Supplementary Fig. S1b , K = -1.0003 and -0.9986 for the centers of film and substrate peaks (0.17% difference), respectively. So we can obtain that b = 3.940 Å for LSMO. Thus the in-plane strain anisotropy in LSMO film is (3.948-3.940)/3.948 = 0.2 % [Note the asymmetric shape of the peaks and the 6 accuracy of the equipment (~0.1 %)]. The results suggest that the 8 nm LSMO film is fullystrained on DSO. In Supplementary Fig. S1c , L = 2.0633 and 2.0001 for the peaks of film and substrate, respectively, which leads to c = 3.826 Å for LSMO film and the tetragonal distortion c/a = 0.968.
Supplementary Note 2

First-principles calculations of the density of states of unstrained LSMO
We have conducted first-principles calculations on unstrained LSMO using bulk lattice constant of a 0 =3.876 Å. The supercell used is the same at that described in the manuscript and FM ground state is assumed. The results show that LSMO is a half metal as expected. When a tensile strain is applied along the x direction, the contribution to density of states (DOS) at Fermi level from O 2p x increases, similar to that obtained in the strained LSMO films. When a compressive strain is applied, the opposite is observed as shown in Supplementary Fig. S4b .
